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(57) Abstract 



A chemimechanical pulp for use in the manufacture of paper or paperboard products where a high drainability, bulky pulp is desired. 
The pulp has a long fiber content of between 60 and 75 %, a fine-material content of at most 14 %, a shive content of beneath 0.5 %, is 
refined to a freeness of 600 ml CSF at the lowest, and has a tensile index of at least 10 kNm/kg. A method for producing such a pulp 
comprising: a) impregnating chips with a lignin softening chemical; b) preheating the chips; c) refining the chips to papermaking pulp; 
wherein the chips are impregnated and heated over a total time period of at most 4 minutes; a) using a hot impregnating liquid having 
a temperature of at least 130 °G; b) preheating the chips at a temperature above the lignin softening temperature; c) refining the pulp in 
one or more stages, of which the first or sole stage is carried out solely at essentially the same pressure and the same temperature as the 
preheating process; and refining the pulp at a total energy input which is at least 50 % and at most 90 % of the energy input required to 
achieve the same shive content when preheating at 135 °C and using the same machine equipment. 
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A light dirainability , bulky chemimechanical pulp that has a low 
shive content and a low fine-material content 

1 . Introduction 

5 The present invention relates to a long-fiber, readily dewa- 
tered, bulky, high yield chemimechanical pulp produced from 

m 

lignocellulosic fiber material at a high yield (>88%) and having 
a low shive content, low fine-material content and an extract 
content of less than 0.15%. The invention also relates to a 
10 method of producing the pulp. 

In certain paper products it is advantageous to be able to 
achieve the highest possible bulk (low bulk density) at a given 
strength while satisfying high requirements placed on the surfa- 
i5 ce properties of the products. Examples of such products are 

tissue products, with which high liquid absorption is a prefe- 
rential property, and paperboard material or so-called liners 
for corrugated fiberboard boxes, with which a high degree of 
flexural rigidity is desired. 

20 

High bulk is, of course a necessary factor in achieving high 
liquid absorption. High bulk also contributes positively to the 
rigidity or stiffness of the board and the liner products. Since 
high requirements are also placed on the surface properties of 

25 this type of product, i.e. properties which will impart smooth- 
ness and softness to tissue products, and enable print to be 
applied easily to the surfaces of paperboard and liners the 
shive content of the pulps used must be extremely low. The 
requirement of a low shive content and a given lowest mechanical 

30 strength has hitherto limited the possibility of using the most 
extremely long- fiber chemimechanical pulps of low fine-material 
contents, which provide the bulkiest products. The methods 
hitherto known for the production of extremely long- fiber chemi- 
mechanical pulps have resulted in pulps which are too weak or in 

35 which the coarse shive content is much too high. 

High yield mechanical and chemimechanical pulps (>88%) are 
characterized in that the long whole fibers in the pulp (measu- 
red for instance as the fraction captured on a 30 mesh (Tyler 

5NSDOCID: <WO 953471 1A1_I_> 
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standard) wire when fractionating in a Bauer McNett-apparatus ) 
have a high flexural rigidity, which is also a prerequisite for 
manufacturing products which have a very high bulk. In order to 
produce pulp whose strength properties are sufficiently good for 

liner T ^ ^ ^ ^ " nUf - otu ™ ° f paperboard or 

P "° dUCtS f ° r " has also been necessary hitherto 

for mechanical and chemimechanical pulp to contain a very high 
Proportion of fiber fragments and fine-material, since these 

10 WheTf V UnCti0n " 3 b6tWeen ^ l0n9 ' Stl " 

been ^"^^ * ^ McNe «-apparatus, it has hitherto 
been considered necessary for the fine-material content, which 

a 200" h CharaCterl2ed aS ^ f -t io „ that can pass through 
200 mesh wire (Tyler standard), to be greater than 10%, pref- 
erably greater than 12%, in order to be able to obtain strength 

boa::"; 6 ! 5 "" ^ SUff±Ci — — ** — *» -sue, fiber- 
consid , " Pr ° dUCtS - An ° ther ™«on why it has hitherto been 
considered necessary for mechanical or chemimechanical pulps to 
contain more than 12* fine-material is because at least thL 

20 lZ U Z iS f0rmSd neV6rtheleSS when working the pulp to reduce 
its s hl ve content (measured according to Somerville with a 0.15 
-mesh w.dth) to levels that are sufficiently low (less than 

Propel " ^ 1655 °- 25%) *° ° btain de — d 

" TulT 397 teaChSS 9 meth ° d of P-ducing a chemimechanical 

Pulp xn whxch the chips are first impregnated with an alkaline 
sodium sulphite solution and then ^^^^ steam ^ 

170 C for about 10 minutes. The following refinement is effected 
man open refiner at a temperature slightly above 100'C. The 
30 pulp is refined to 400 ml CSF and a very low shive content is 
obtained. Thus, when practicing this known method it is elected 
to refine at a relatively low temperature, i.e. a temperature 
which is much lower than the so-called lignin softening temper- 
ature. A relatively high energy input is then required in the 
refining process in order to obtain a low shive content, which 
results an a high percentage of fine-material in the pulp. The 

llleTZ T te " 1S 0017 ° btained 3t 3 - lati -ly low freeness 
level. The long preheating time easily leads to a pulp of low 
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brightness, particularly at the longest of these preheating 
times . 

WO-A1-91/12367 describes an absorbent chemimechanical pulp that 
5 is manufactured from lignocellulosic material at an extremely 
low energy input, at a wood yield above 88%, a long fiber con- 
tent above 70%, preferably above 75%, a fine-material content 
below 10% and a shive content below 3%. The pulp is produced by 
preheating and impregnating the chips at high temperature, high 

10 pressure and over a short period of time in one and the same 

vessel, prior to defibering the wood. When producing chemimecha- 
nical pulp with the method according to WO-A1-91/12367 at a long 
fiber content >70% and in which the energy input is maintained 
at an extremely low level in the refining process, there is 

15 often obtained a pulp whose shive content is too high and its 
strength too low ( <10 kNm/kg) for the pulp to be used benefici- 
ally in paper products that are required to have high mechanical 
strength. 

.» .* 

20 By "energy input" is meant in the following the input of elecr 
trical energy when refining the fiber material (unless stated 
differently, the term energy input refers to the total energy, 
input in the single refining stage or in all refining stages)- 
The term "refinement or refining" refers both to the coarse 

25 separation of the fibers ( def ibratibn ) and to working of the 

fibers (refinement in its true meaning). By "yield" is meant the 
pulp yield calculated on the fibrous starting material, such as 
barked wood for instance. 

30 2. Description of the invention 

It has now surprisingly been found possible to produce a bulky 

(density suitably lower than 400 kg/m , preferably lower than 

3 . - - 

325 kg/m , and more preferably lower than 275 kg/m ) chemimecha- 
nical pulp at a yield greater than 88% and an extract content of 
35 less than 0.15%, wherein the inventive pulp presents good 

strength properties (tensile index above 10 kNm/kg, preferably 
above 15 kNm/kg, and particularly above 20 kNm/kg) and a very 
low shive content (less than 0.5%, preferably less than 0.25% 
and more preferably less than 0.10%) at a low fine-material con- 
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tent (».«, 14% according to BMN < 20 0 m esh ( Tyler Standard) 

an «r " " hi9h -"tent ,b«»«„ 60 

and 75* according to BMN >30 ra esh, preferably between 62 and 72* 

5 rrin n n pre£erabiy bstwean 63 ana 7 ° % > * ««■> <« 

or f » " 1 CSF ' Preferabl * « 1— t 650 „1 CSF, and .o re 

csrr^t ! " lea " ml CSF at least 720 i 

CSF,. it has also been found that this pulp can be used to 

iTTsT'lV™- PaPerb °" d « -d produces products 

10 1 IT bUl " ° r S "" neSS °* -«^ient strength, while 

enabling the demand for good surface properties to be satisfied 
at the same time. 

TJT^IT 9 ' Chemi - Ch *^ PUIPS Produced 

dance with the anvention will be referred to as ... HT . CTMp „ 

15 Temperature ChemiThermoMechanical Puln i „ „ 9 

cal nnlnc » ' cnanical Pulp), standard chemiraechani- 

cal pulps are referred to as standard CTMP. 

irorod" r art±n9 material fr ° m Wh±Ch th « Mechanical pulp 
xs produced xn accordance with the invention may comprise any 
20 lmogcellulosic material < P 6 any 

or wood Sui^H, I instan ^ grass (such as Sesbania ) 

or wood. Suitably softwood, such as spruce, is used. 

According to the present invention there is obtained a suitable 
combination of valuable properties by suitable 

15 withTL 6911 "' 119 Ch±PS Pr ° dUCGd thS ^nocellulosic material 

with one or more li gn in softening chemicals, such as sulphite 

dlLoLT 6 ' S ° diUm SUlPhit6 ' *^°^*> instance sodium 

dithxonite, or an alkaline peroxide, 

b) preheating the chips, 
0 c) refining the chips to produce papertnaking pulp 

d) suitably extracting excessive coarse fiber material in a 

zz» oom and returnins sa±a materiai *~ ~ g , 

the chips are impregnating and preheated over a total time 

' Prefab! "J™* ' "»•* 3 ^nutes, and 

preferably at most 2 minutes, and 

wherein 
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a) there is used a hot impregnating liquid having a temperature 
of at least 130*0, suitably at least 150"C and preferably of 
essentially the same temperature as the preheating temperature, 

b) the impregnated chips are preheated at a temperature above 
the lignin softening temperature (suitably at a temperature of 
150-19CTC, preferably 160-175 'C, when the fiber starting materi- 
al is softwood ) and wherein 

c) the refining process is carried out in one or more stages of 
which the first, or the sole, stage is carried out at essential- 
ly the same pressure and the same temperature as the preheating 
stage and with an energy input which is at least 50% and at most 
90%, particularly 60-80%, of the energy input that is required 
when preheating the chips at- a temperature of 135 °C to achieve 
the same shive content in the same type of mechanical equipment. 

Impregnation and preheating of the chips may conveniently be 
effected over a total time period of 1 minute or shorter, parti- 
cularly 0.5 minute or shorter. The impregnation and preheating <-\ 
process are suitably carried out in one and the same vessel. •« 

When the fiber starting material is softwood, the total energy V 
input of the refining process will suitably be at least 300 
kWh/ton, preferably at least 500 kwh/ton and particularly at • 
least 600 kWh/ton. The total energy input of the refining pro- 
cess will then suitably be at most 1200 kwh/ton, preferably at 
most 1100 kWh/ton and particularly at most 1000 kwh/ton. 

The energy input is determined on each occasion to obtain desi- 
red pulp parameters . 

Both preheating and refining of the chips in the first stage is 
effected at temperatures above the lignin softening temperature. 
The preheating temperature is suitably at least 140 °C. At rele- 
vant working frequencies in a conventional refiner when the 
starting material is softwood, the lignin softening temperature 
will lie in the range of 130-140'C (ref. 1-8). Further refine- 
ment of the pulp is suitably carried out at lower temperatures 
than those used in the first stage. 
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ITJllT" S ° fteni " 9 temP """" — »» determined by mechanical 

1-5) The 1 " aCC ° rda "" -11 Known methods (ref . 

15, The ll3nln softenlng temperature can be do „ nwar<j£ 

t. impregnating with different softening chemicals <ref. 6- 

other 1 SU ° h 33 S ° dlUm dlthi ™'«. 'Inline peroxide or son,e 
other Irgnm softening chemical, as is also the case in the 
chemrmechanical processes most relevant to the invention 

desired combination of properties at such high yield levels 
ITto T K " ^ « — — ed its long 

15 bilit iT P re?e .M fM -— " — ™er flexi- 

fibers to coll °° ^ thB too rigid 

fibers to collapse, either completely or partially in the 

manufacturing process. When producing pulp in accordant with 

-te— ^rrLrr aoMevea by — -™ 

2 0 at temperatures Ire ^ " '""^ — «r -put and 
of the lig„ in (ref . "» softening temperature 

ITJZT T C ! llaPSe ° f ^ *,le fibers captured on a 30 
5 producer T fraC "° na ""S wording to Bauer McNett and 

Produced under the aforesaid conditions have been measured in an 
electron microscope. The degree of collapse of dried fibers has 
been detected as the change in the lu m e„ of the pulp fibers 
according to Figure 1. The results are presented in Table 1 and 

> tTel"^ drled " berS ln HT - C ™ P h — ollapsed to ret 
ter extent than corresponding fibers in standard CTHP. This is 

re7as e e P rev e the ^ — -side- 

l!l / T "" OT ' mt ° f the "drkabillty of the pulp is 
lower for the standard pulp than for the pulps produced in 
accordance with the invention. 
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HT PTMP 


HT PTMP 


o lanuar a 




Cy 1 






Preheat temp., °c 


X / U 


x /u 


IOC 


Total energy input, kWh/t 


950 


680 


1300 


Freeness, ml 


660 


720 


554 


Bauer McNett 








> 30 mesh, % 


65.3 


67. 6 


59.9 


< 200 mesh, % 


7.7 


7.5 


13. 5 


Shive content Somerville, % 


0.04 


0.08 


0. 15 


Mean lumen long fiber, pm 


6.1 


6.8 


7.8 



15 



20 



25 



30 



3. Description of the drawings and preferred embodiments 

Comparisons are made in Figures 5-15 and in Tables 3-5 between 
HT-CTMP-pulps and various commercial chemimechanical CTMP-type 
pulps that are used at present in the manufacture of tissue and 
paperboard materials. The different HT-CTMP-pulps have been 
obtained by varying the energy inputs and the refining disk , ; 0 
patterns in the refining process. The pulps designated Scandina- 
vian have all been produced in plants in which the first ref i- V 
ning stage was carried out in a single-disk refiner from the 
machine supplier Sunds Defibrator, after preheating spruce chips 
at temperatures beneath 145«C (ref. 9-11). The pups designated 
Ostrand were produced in a commercial CTMP-plant (Figure 4), in 
which the first refining stage was carried out in a twin-disk 
refiner of the type RSB 1300 from Sunds Defibrator, after prehe- 
ating the chips at temperatures beneath 140 °C. The preheating 
time was about 3 minutes (ref. 9). The pulps designated Canadian 
were all manufactured from Canadian spruce chips in single-disk 
refiners. These pulps were also preheated at temperatures below 
145°C (ref. 11). 



35 



Figure 1 is a cross-section sketch of a fiber and shows the 
lumen of the fiber. 



Figure 2 is a process chart which illustrates one example of a 
pulp manufacturing process in accordance with the invention. In 
this case, the pulp is refined in a total of three stages, two 
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stages at high consistencies and one stage at low consistency 
(Conflo). 

Figure 3 is a process chart which illustrates another example of 
an inventive pulp manufacturing process. In this case, the pulp 
is refined in a total of two stages, one stage at high consis- 
tency and one stage at low consistency (Conflo). 

Figure 4 illustrates plant machinery for the manufacture of 
conventional CTMP-type chemimechanical pulps, these pulps being 
designated Ostrand in Figures 1-15. In this case, the pulp is 
refined in a total of two stages, one stage at high consistency 
and effected in two parallel-connected refiners, and one stage 
at low consistency (Conflo). 

Figure 5 is a diagram showing the shive content as a function of 
freeness for a number of chemimechanical CTMP-type pulps The 
Figure shows that it is possible to produce high drainability 
(high freeness (CSF)) pulps having an extremely low shive con- 
tent in high yields when practicing the inventive method. 

Figure 6 is a diagram which shows the shive content as a func- 
tion of the fine-material content for a number of CTMP-type 
chemimechanical pulps. The Figure shows that the extremely low 
shxve content of the pulps produced in accordance with the 
invention is achieved without forming large quantities of fine- 
material. The fine-material content, according to BMN <200 mesh 
can be kept beneath 14%, preferably beneath 10%. 

Figure 7 is a diagram showing the shive content, according to 
Somerville, as a function of the long fiber content. The long 
fiber content of the pulps produced in accordance with the 
invention can be kept high despite the extremely low shive 
contents of the pulps, which is a prerequisite for manufacturing 
pulp having the desired high bulk levels. 

Figure 8 shows the tensile index as a function of the fine- 
material content. A sufficiently high mechanical strength (ten- 
sile index >10 kNm/kg, preferably >l 5 kNm/kg ) can be achieved 
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without large quantities of fine-material in pulps produced in 
accordance with the invention. This shows that the long whole 
fibers in the inventive pulp have been given sufficiently high 
flexibility. The percentage of fine-material according to Bauer 
5 McNett can be kept beneath 14%, preferably beneath 10%, while, 
at the same time, achieving the same strength level as that 
which can be achieved with priesent day techniques for the manu- 
facture of CTMP-type chemimechanical pulp. The percentage of 
fine-material is significantly higher, however, when applying 
10 the conventional techniques. 

Figure 9 shows the density as a function of the fine-material 

3 

content. The highest bulk levels (density lower than 275 kg/m ) 
can not be achieved until the pulps have a low fine-material 
15 content, which is shown to advantage with the novel technique 
according to the invention. 

Figure 10 shows the Scott Bond value as a function of fine- J- 
material content. The Scott Bond value is of great importance *to >\ 
20 the production of pulps that are intended for paperboard manu-\ 
facture. It is necessary to obtain sufficiently high Scott Bond 
values in order to obtain high binding strengths in layered 

paperboard constructions. The Figure shows that when practicing v > 
the inventive technique, it is possible to achieve sufficiently % 
25 good values without high percentages of fine-material. The fine- 
material content, according to BMN <200 mesh, can be kept be- 
neath 14%, preferably beneath 10%. 

Figure 11 shows the shive content as a function of the density. 

30 Very high bulk levels (density lower than 275 kg/m 3 ) can be 

achieved with extremely low shive contents in pulps produced in 
accordance with the invention (less than 0.3%, preferably less 
than 0.10%, according to analyses with Somerville screens), 
which is necessary in order to be able to use the pulps ±n 

35 products in which high demands are placed on the purity or 

surface smoothness of the product. When manufacturing CTMP-type 
mechanical pulps using present day techniques it is not possible 
to obtain the highest bulk levels (the lowest densities) and 
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-tMd even when the « l0 " C ° nte " tS ° f «~ 

"hen the energy input is reIatlvely hlgh 

input. when .rlZZ^Z Tn T"" * *~ ~™ 

v duticmg the inventive method. 

ITll^TZ: Tl£ aS d a — - ™ consumption. A 
o - energy lnput „ hen ^ ™ e^ ^ ' 

rrr^^rene 11 """^ in Fi9 — 5 -" — — — 

contents sho^n ^ur^s tTZ^T ^ ^ ^ 
^ energy inputs ^'^J™ ^tVLlZ^ *° 
the same values of freeness *.„ ^efinxng segment) at 

content and density JIT ' —tent, long fiber 

ensile i ndex , ^nT^.^'^ ^ 
spond to a higher ene L 7 6 re W*ively corre- 

segment, et ^IZ^ZZATIZ^ ^ «* ^ 
Figures 12-15 show that +-h~ ~ •> 

tho W that the P ul P Properties can be control! k 

z:zz r - — ~~ - ™" a „ r 

the aesireo properties are lu^h lowe th T™ ° btalnln9 
ventional C T „P ^^u^^T^T — 
nlques, when th. ~f< ■ S present °"y tech- 

configureT Th TenslT 9 * apP ™*^ or 

w-h Le ^st : n :;; r9 r e :n:i s r: ha ; ™— — 

3 y lean technique for manufacturing conventio- 
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nal CTMP, where refinement has been effected in a 52" twin-disk 
refiner operated at a speed of 1500 rpm. The energy consumption 
is still higher when manufacturing conventional or standard CTMP 
in plants which use single-disk refiners. The properties of CTMP 
manufactured in such plants are evident from Figures 5-15. 

The properties of those pulps produced in accordance with the 
invention and intended for the manufacture of tissue are also 
described by data listed in Table 2. The properties of pulps 
(with equal shive contents) according to the invention have been 
compared in the table with corresponding properties of pulps 
manufactured in accordance with conventional chemimechanical 
techniques. This type of pulp intended for use in tissue or 
paperboard products for instance is often required to have a 
given highest shive content. The pulp produced in accordance 
with the invention (HT tissue) will contain much lower propor- 
tions of fine-material at a given shive content, and is also - 
more bulky (has a lower density), has a higher drainability (has 
a higher freeness) and can be produced at much lower energy ^ 
20 inputs than corresponding CTMP-type chemimechanical pulps pro- 
duced in a conventional manner. 



10 



15 
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As will be evident from -the Table, when practicing conventional 
techniques it is extremely difficult to obtain a shive content 
of 0-10% or lower in the freeness range above 400 ml, which is 
the most relevant rangie for the inventive pulps. 

Example 1 

The pulps were produced in the plant described with reference to 
Figure 2. Spruce chips were steamed atmospherically, compressed 
in a press screw and then impregnated with 3-5% sodium sulphite 
at a temperature of 170-175 °C. The chips were held in the imp- 
regnating liquor for about 1 minute. After impregnation, the 
chips were preheated in the same vessel in a steam atmosphere at 
a temperature of 170-175 °C for about 1 minute prior to being 
refined in the first stage, which was carried out in a single 
disk refiner of the type RGP 242 at high consistency (about 30%) 
and at the same pressure and the same temperature as those 
applied in the preheating process. For these tests the refiner 
was equipped with two different types of refining disks (type t 
11979 or 11980 from the supplier Sunds Defibrator). After this 
initial refining stage, the pulp was blown to an atmospheric, -in 
other words non-pressurized, twin-disk refiner of the type RSB 
1300, in which the pulp was refined in a second stage, which was 
also carried out at a high consistency (about 30%). A third 
refining stage was carried out at a low consistency (4-5%) in a 
Conflo-type low consistency refiner obtained from Sunds Defib- 
rator (machine suppliers). A number of pulps were produced, 
these pulps being given individually specific properties by 
varying the energy inputs in the different refining stages. The 
different refining segments gave different relationships bet- 
ween energy consumption and pulp properties (see Figures 12-15). 
It was found that the f reeness-value and the shive content de- 
creased while the density and tensile index value increased with 
increasing energy input values. Table 3 presents data for the 
different pulps produced in accordance with the invention, which 
are compared in the table with pulps produced in the plant shown 
in Figure 4 by means of a conventional CTMP-technique (STD 
CTMP ) . 
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The reference pulps were produced from the same type of spruce 
chips as those used in the tests carried out in accordance with 
the invention. The chips were impregnated with 2-5% sodium 
sulphite in an atmospheric impregnating stage and then preheated 
to a temperature of 135'C, i.e. to the lignin softening tempera- 
ture. The pulp was refined in a first pressurized stage at a 
high pulp consistency (30%) in an RSB 1300 type twin-disk refi- 
ner at the same temperature as the preheating temperature. The 
pulp was then refined in a second stage in a Conflo- type low 
consistency refiner under the same conditions as those applied 
when producing HT CTMP. 

Example 2 

Pulps were also produced in accordance with the invention under 
the same conditions as those reporred in Example 1, but with the 
exception that the second high-consistency refining stage was 
excluded. Instead,- the pulp was blown from the first refining 
stage directly to a vessel in which the pulp was thinned for- 
refinement in a Conflo- type low-consistency refiner. The pro- 
perties of the pulps produced are set forth in Table 4. The 
results show that inventive pulps can also be produced in accor- 
dance with this method. 



25 



30 



Example 3 

Pulps were produced in accordance with the invention under the 
same conditions as those reported in Example 1 with the excep- 
tion that the third low-consistency refining stage was omitted. 
The properties of the pulps produced are set forth in Table 5 
The results show that pulps according to the invention can also 
be produced by this method. 
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Claims 

1. A high drainability chemimechanical pulp for use in the manu- 
facture of paper or paperboard products where a high bulk is 
5 desired, wherein the pulp is produced from lignocellulosic 

material at a yield above 88%, and has an extract content of be- 
neath 0.15% calculated as dichloromethaneresin extractable, a 
high long fiber content, a low fine-material content and a low 
shive content, characterized in that when fractionating accor- 

10 ding to Bauer McNett the long fiber content is between 60 and 
75% (fibers retained on a 30 mesh wire cloth); in that when 
fractionating according to Bauer McNett the fine-material con- 
tent is at most 14% ( the percentage of fibers that pass through 
a 200 mesh wire cloth); in that the pulp is refined to a free- 

15 ness of 600 ml CSF at the lowest; in that the shive content is 
lower than 0.5%, preferably lower than 0.25%; and in that the 
tensile index of the pulp is at least 10 kNm/kg. 

2. A pulp according to Claim 1, characterized in that the long 
20 fiber content is between 62 and 72%, preferably between 63 and 

70%. 

3. A pulp according to Claim 1 or 2, characterized in that the 
fine-material content is at most 11%, preferably at most 9%. 

25 

4. A pulp according to any one of the preceding claims, 
characterized in that the shive content is at most 0.15%, prefe- 
rably at most 0.10%. 

5. A pulp according to Claim 1, characterized in that the long 
fiber content is at least 65%; in that the fine-material content 
is at most 10%; in that the pulp is refined to a freeness of 650 
ml CSF at the lowest; and in that the shive content is at most 
0.10%. 

6. A method for producing chemithermomechanical pulp (CTMP) 
according to Claim 1, by 

a) impregnating chips of lignocellulosic material with a lignin 
softening chemical, such as sulphite, for instance sodium 
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sulphite, dithionite, for instance sodium dithionite, or alkali- 
ne peroxide; 

b) preheating the chips; 

c) refining the chips to paper pulp; 

characterized by effecting the chips impregnating and preheating 
process over a total time period of at most 4 minutes, prefe- 
rably at most 2 minutes, and more preferably at most 1 minute; 

a) using a hot impregnating liquid having a temperature of at 
least 130-C, suitably at least 150°C and preferably having 
essentially the same temperature level as the preheating tempe- 
rature level; 

b) preheating the chips at a temperature above the lignin softe- 
ning temperature; 

O refining the chips in one stage or in several stages in 
series, wherein the first or sole stage, respectively, is effec- 
ted at essentially the same pressure and the same temperature as 
the preheating process; and effecting the refining process at a 
total energy input which is at least 50% and at most 90% of the 
energy input that is required to achieve the same shive content 
when preheating at 135'C and using the same machine equipment. 

7. A method according to Claim 6, characterized by 
effecting the refining process at a total energy input which is 
at least 60% and at most 80% of the energy input required to 
achieve the same shive content when preheating at 135 -C and 
using the same machine equipment. 

8. A method according to Claim 6 or Claim 7, characterized by 
effecting the first refining stage at a temperature of 150- 
190-C, preferably 160-175'C, wherein the fiber starting material 
is softwood. 

9. A method according to any one of Claims 6-8, characterized by 
using softwood as the fiber starting material and by effecting 

35 the refining process with a total energy input of at least 300 
kWh/ton, preferably at least 500 kWh/ton, and then particularly 
at least 600 kWh/ton. 
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10. A method according to Claim 9, characterized by using soft- 
wood as the fiber starting material and by effecting the refi- 
ning process at a total energy input of at most 1200 kWh/ton, 
preferably at most 1100 kWh/ton, and then particularly at most 

5 1000 kWh/ton. 

11. A method according to any one of Claims 6-10, characterized 
by effecting the refining process in at least three stages in 
series. 

10 

12. A method according to any one of Claims 6-11, characterized 
by refining the pulp in the first stage at a pulp consistency 
which is higher than 25%, preferably about 30%. 

15 13. A method according to any one of Claims 6-12, characterized 
by refining the pulp in the second refining stage at atmospheric 
pressure and at a pulp consistency which is higher than 25%, * 
preferably about 30%. 

20 14. A method according to any one of Claims 6-13, characterized 
by refining the pulp in the last refining stage at a pulp con- 
sistency which is lower than 8%, preferably between 4% and 6%. 



BNSDOCID: <WO 953471 1 A1_1_> 




SHIVE CONTENT SOMERVILLE, % 




200 300 400 500 



D Scandinavian 

A Canadian 

o Ostrand 

• HTCTMP 



600 700 800 
FREENESS, ml 

FIG. 5 



SUBSTITUTE SHEET 

BNSDOCID: <WO 953471 1 A 1_l_> 



WO 95/34711 



PCT/SE95/00670 



2/9 



2 




Q- 



X 

SUBSTITUTE SHEET ° 



.953471 1A1_I_> 



WO 95/34711 




WO 95/34711 



PCT/SE95/00670 



4/9 





















LU 












c/) 






C/) 






% ° 


O 




O 2 


—i 

u_ 


LD 


ONI 




O UJ 


o 




-1 Of 







CO 
CO 
LU 

o 
o 



o 
p 

2 
LU 
> 
2 
O 
O 




BNSDOCID: <WO 953471 1A1_I_> 



WO 95/34711 



5/9 



PCT/SE95/00670 



SHIVE CONTENT SOMERVILLE, % 




D Scandinavian 

A Canadian 

° Ostrand 

• HTCTMP 



FINE MATERIAL CONTENT (Bauer McNett < 200) % 
SHIVE CONTENT SOMERVILLE, % F(Q 6 ' 




D Scandinavian 

A Canadian 

° Ostrand 

• HTCTMP 



LONG FIBRE CONTENT (Bauer McNett > 30), % 



SUBSTITUTE SHEET 



FIG. 7 



WO 95/34711 



PCT/SE95/00670 



6/9 



TENSILE INDEX, kNm/kg 



50 



40 



30 



20 



10 



cf 



o A 
o °o 6> 

A<6o D 

D D ^ □ □ □ 

□ 

□ 



— r- 

5 



1 

10 



1 

15 



D Scandinavian 

A Canadian 

o Ostrand 

• HT CTMP 



FIG. 8 



0 5 10 15 20 25 

FINE MATERIAL CONTENT (Bauer McNett < 200), % 



DENSITY, m3/kg 



500 




200 



□ Scandinavian 

A Canadian 

o Ostrand 

• HT CTMP 



FIG.9 



t > r 

0 5 10 15 20 25 30 

FINE MATERIAL CONTENT (Bauer McNett < 200), % 



SUBSTITUTE SHEET 



BNSDOCID: <WO 953471 1A1_I_> 



WO 95/34711 



7/9 



PCT/SE95/00670 



SCOTT-BOND, J/m2 

100 




D Scandinavian 
° Ostrand 
• HTCTMP 



FIG.10 



FINE MATERIAL CONTENT (Bauer McNett < 200) % 



SHIVE CONTENT SOMERVILLE % 

0,5 — - " ' 




■ i 



D Scandinavian 

A Canadian 

° Ostrand 

• HTCTMP 



200 250 300 350 400 450 500 

DENSITY, m3/kg 



FIG. 11 



BNSOOCID: <WO 953471 1A1_I_> 



SUBSTITUTE SHEET 



WO 95/34711 



PCI7SE95/00670 



8/9 



FREENESS, ml 
800 



650 H 
600 
550 
5001 
450 





~— 0 — 




□ — 


— Q 

o — 






A 



500 700 900 1100 1300 
ENERGY CONSUMPTION, kWh/ton 

SHIVE CONTENT SOMERVILLE ,% 

0,25 



0,00 



O HTCTMP 

Segment 1 1979 

□ HTCTMP 
Segment 11980 

A STDCTMP 



FIG.12 



1500 




FIG.13 



500 



700 



900 



1100 1300 1500 



ENERGY CONSUMPTION, kWh/ton 

O HT CTMP Segment 1 1 979 
□ HT CTMP Segment 1 1 980 
A STD CTMP 

SyBSTBTnUTrE SG-8EET 



.953471 1A1J_> 



WO 95/34711 



PCT/SE95/00670 



9/9 



DENSITY, kg/m3 
400 




FIG.14 



500 700 900 1100 1300 1500 
ENERGY CONSUMPTION, kWh/ton 

• HT CTMP Segment 11979 
■ HT CTMP Segment 1 1980 
A STD CTMP 

TENSILE INDEX, kNm/Kg 

40 




~i ' 1 r 

700 900 1100 1300 
ENERGY CONSUMPTION, kWh/ton 

• HT CTMP Segment 1 1 979 

■ HT CTMP Segment 1 1980 
A STD CTMP 



FIG.15 



1500 



SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SE 95/00670 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: D21B 1/02 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC6: D21B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NQ classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate* of the relevant passages 



Relevant to claim No. 



DE 2714730 Al (SCA DEVELOPMENT AB), 6 October 1977 
(06.10.77), page 6, line 25 - page 7, line 2; 
page 8, line 35 - page 9, line 1, figure 1 



WO 9112367 Al (SCA RESEARCH AB), 22 August 1991 
(22.08.91) 



SVENSK PAPPERSTIDNING , Volume 79, No 11, 1976, 

Hans Hoglund et al , "Modified thermo-mechanical 
pulp" page 343 - page 347; page 353 



6-14 



1-14 



1-14 



| j Further documents are listed in the continuation of Box C. | )(| See patent family annex 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

erlier document but published on or after the international Tiling date 

document which may throw doubts on priority claixn(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure , use, exhibition or other 



"V 



'P* document published prior to the international filing date but later than 
the priority date claimed 



~T~ later document published after the international filing date or priority 
date and not in conflict with the application but oiled to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Dale of the actual completion of the international search 



21 Sept 1995 



Date of mailing of the international search report 

27.09.1995 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer 

Marianne Bratsberg 

Telephone No. +46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



BNSDOCID: <WO 953471 1A1_I_> 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



International application No. 
PCT/SE 95/00670 




Form PCT/ISA/210 (patent family annex) (July 1992) 



BNSDOCID: <WO 953471 1A1J_> 



